tube and IPPV with 100070 oxygen using a Laerdal resuscitator, together with closed chest compression and the administration of the following drugs intravenously: methyl prednisolone 100 mg, dexamethazone 16 mg, adrenaline 1 mg (1: 1 ,000), atropine 0.4 mg, frusemide 40 mg, sodium bicarbonate 150 mmol. A Haemaccel (3.5 0J0 Polygeline, Hoechst Australia Limited) infusion was commenced.
Paramedics were summoned to transport the patient to hospital. They arrived within five minutes of receiving the call. On arrival they noted the patient to be cyanosed with no peripheral pulses. The ECG monitor revealed sinus rhythm with a heart rate of 60 per minute. At this stage the paramedics were requested to re-intubate the patient because oesophageal intubation was suspected.
During re-intubation, which was done with some difficulty, the endotracheal tube was found to be in the oesophagus and laryngeal oedema was present. In addition, the patient's abdomen was noted to be distended, hard and tympanitic.
A MAST garment was applied and the patient was transferred to the Accident and Emergency Department at Westmead Hospital. On arrival the patient was breathing spontaneously but there were no detectable peripheral pulses. She was clinically well oxygenated but had poor capillary refill. The ECG monitor revealed sinus rhythm at l30 per minute. Blood gases on arrival were: pH 7.10, P0 2 336 mmHg, Pe02 74 mmHg, BE -9, standard bicarbonate 15 mEq/l, O 2 saturation 1. D. VINEN AND P. L. GAUDRY 1000,10. This was despite vigorous IPPV using a Laerdal resuscitator with 100% oxygen. Two more litres of Haemaccel and one litre of Hartmann's solution were administered.
At the same time a further 0.5 mg of adrenaline was given followed by an infusion of adrenaline 1 mg (in 100 ml 5% dextrose). In addition, diazepam 20 mg was administered in small increments.
During the resuscitation there was uncertainty about the cardiac output as no pulse could be detected and the closed chest compression was continued for several minutes but the peripheral circulation failed to improve.
An attempt was made to insert a nasogastric tube to deflate what was thought to be a distended stomach. The tube was passed with some difficulty and the only return was a small amount of fresh blood. There was no effect on the abdominal distension. Subcutaneous emphysema was noted in the upper thorax.
An erect chest X-ray revealed marked pneumoperitoneum, including air under the right hemi-diaphragm and subcutaneous emphysema of the neck.
It was decided that the tense gaseous abdominal distension was contributing to the patient's poor general condition. A cannula, 12 ga, was inserted in the mid-line approximately two inches below the umbilicus, resulting in egress of gas and decompression of the abdomen. The patient's condition improved dramatically with the reappearance of all pulses, blood pressure rising to 120/80, the level of consciousness improving so the patient could respond to voice with eye-opening and obeying commands. Blood gases at this stage were: pH 7.22, P02 638 mmHg, PC02 40 mmHg, BE -11, standard bicarbonate 16 mEq/l, O 2 saturation 100%.
It was thought that the pneumoperitoneum was due to a perforated viscus (stomach or oesophagus) and the patient was commenced on prophylactic antibiotics (metronidazole, ampicillin and gentamicin). A gastrografin contrast study was performed which suggested rupture of the subdiaphragmatic oesophagus with extravasation of the gastrografin into the peritoneal cavity.
Laparotomy revealed a 4 cm rupture of the upper lesser curvature of the stomach. There was a small amount of fresh blood in the peritoneal cavity. Oesophagoscopy excluded extension of the rupture into the oesophagus.
Postoperatively the patient was ventilated in the Intensive Care Unit for one day. She was discharged from the Intensive Care Unit to a general surgical ward after two days and made a complete and rapid recovery.
DISCUSSION
Rupture of the stomach associated with cardiopulmonary resuscitation had been reported previously. 4,5,7,8,lo-12 In this case, it was associated with initially unrecognised oesophageal intubation, and subsequent overdistension of the stomach. As in all of the previously reported cases, the rupture was in the lesser curvature of the stomach. It is highly likely that the rupture occurs because of the association of massive distension of the stomach and closed chest compression.
Reviewing the cause of visceral perforation in the reported cases (Table 1) , six cases were associated with what was described as vigorous bystander mouth-to-mouth resuscitation in conjunction with closed chest compression.
In another case 4 lung inflation was via facemask coupled with manual ventilation. It is reasonable to suggest that in each of these cases,4,5,7,S,II,12 a large quantity of air was forced into the stomach in the presence of an obstructed airway. Of the other four cases, the method of resuscitation was not specified in two,9,1O one was due to mechanical damage to the oesophagus by an obturator airway, 2 and in the case reported here oesophageal intubation occurred. One unpublished case associated with oesophageal intubation has also been cited. 13 Paracentesis is important in the treatment of these patients to evacuate the tension pneumoperitoneum which, by impeding venous return, results in persistent hypotension resistant to the usual resuscitative efforts. This was performed in three of the ten reported cases of pneumoperitoneum following CPR, In this case, no pneumothorax was detected and although vigorous IPPV was required while the tension pneumoperiton was present after paracentesis, compliance was clinically normal. The subcutaneous emphysema was caused by tracking of gas from the peritoneal cavity and not pulmonary barotrauma. 17 Pneumoperitoneum following CPR can occur without visceral rupture. 6 ,14,16,IS However, . it must be assumed that rupture has occurred until proven otherwise. This may be revealed by performing a gastrografin contrast study (usually via nasogastric tube) to demonstrate the extravasation of contrast through the rupture site. No attempt needs to be made to distend the stomach to increase leakage of contrast. It should be noted, however, that in two reported cases 4 ,7 rupture was confirmed at laparotomy, despite a negative contrast study.
It is recommended that a radiological contrast study be undertaken once the patient's condition has stabilised, even if the pneumoperitoneum is associated with pneumomediastinum and pneumothorax, despite reports that this situation is not always associated with visceral rupture. 2 ,14-16 Even when the contrast study is negative, endoscopy and laparotomy must be considered as abdominal signs of gastric rupture may be slow to develop.
Diagnostic peritoneal lavage has limitations in hollow viscera trauma, although analysis of lavage fluid for blood cell count, amylase, bile and alkaline phosphatase may enhance its sensitivity and specificity. 19,2o The simultaneous installation of methylene blue into the stomach has been advocated and could be considered if radiological contrast study was not readily available. 21 It is critical to determine the cause of pneumoperitoneum occurring after CPR for the correct management to be undertaken. In this case, a favourable outcome was the result of early recognition of the presence of a marked pneumoperitoneum, early release of the intraperitoneal gas by paracentesis, and by the use of a contrast study to demonstrate visceral rupture, followed by urgent laparotomy.
integrity of the larynx was confirmed, thereby excluding laryngeal injury that could have occurred at the time of the accident. At operation the source of the bleeding was not found and the patient was admitted to the Intensive Care Unit. He was managed with controlled ventilation, and extubated in the morning. The patient subsequently noticed weakness of his voice, but this improved over the next few days. Four days later the iris of his left eye prolapsed and required surgical repair. Anaesthesia was induced with thiopentone sodium 500 mg, pancuronium bromide lOmg and fentanyl 100 Jig and he was again intubated uneventfully with a 9.0 mm P.V.C. cuffed endotracheal tube. There was no apparent evidence of laryngeal damage other than slight reddening of the cords at intubation. The patient again noticed weakness of his voice following extubation. This improved but his voice remained hoarse.
Indirect laryngoscopy eighteen days later revealed immobility of the left arytenoid cartilage and left vocal cord. Subsequent direct laryngoscopy confirmed a normal right vocal
